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[0016] 

[Means for Achieving the Object] 

The above object is achieved by adopting, in a disk 
apparatus in which a head is positioned by tracking control at a 
predetermined track on a recording medium, a structure including: 
a detection means for detecting impact acceleration of an impact 
from outside; a wave filter means for eliminating frequency 
dependence of a positioning error in the tracking control of the 
head based on the impact acceleration, upon a value of 
acceleration from the detection means; and a control means for 
controlling stop of recording using the head, in accordance with a 
value of acceleration corresponding to the positioning error of 
the head from the wave filter means. 
[0017] 

In this case, the wave filter means provides the value of 
acceleration from the detection means, with a characteristic which 
is inverse of the frequency characteristic of the positioning 
error in the tracking control of the head. 
[0018] 
[Operation] 



As has been described above, the wave filter means 
eliminates the frequency dependence on the acceleration of the 
positioning error of the head. This elimination of frequency 
dependence provides the value of acceleration from the detection 
means, with a characteristic which is inverse of the frequency 
characteristic of the positioning error in the tracking control of 
the head. 
[0019] 

That is, the positioning error of the head corresponds to 
the value of acceleration, so that stop of recording using the 
head is controlled in accordance with value of the acceleration. 
[0020] 

As a result of this, data can be protected correctly from 
impacts with less operation errors. 
[0021] 

[ Embodiments ] 

FIG. 1 is a diagram showing the structure of the first 
embodiment of the present invention. FIG. 1 is a block diagram of 
impact detection by a main section of the disk apparatus 21 
according to the present invention, supposing an analog control 
system as a prerequisite. At first, an acceleration sensor 22 as 
a detection means for detecting acceleration of an impact from the 
outside is installed on a base plate or the like in a similar 
manner to that shown in FIG. 4. 
[0022] 

An output from the acceleration sensor 22 is inputted to a 
filter 24 as a wave filter means via an amplifier 23. This filter 
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24 applies an inverted characteristic of the frequency 
characteristic of the tracking error in the positioning the head, 
to a value of acceleration from the acceleration sensor 22, to 
eliminate frequency dependence of an positioning error upon the 
5 acce ler a t ion . 

[0023] 

An output from this filter 24 is inputted to each of two 
first and second comparators 25 and 26. An input end of the first 
comparator 25 is inputted with a first comparative threshold value 
10 (+ threshold level), and an input end of the second comparator 26 

is inputted with a second comparative threshold value (- threshold 
level) . 
[0024] 

In addition, an output from the first comparator 25 is 
15 inputted to an input end of an OR circuit 27, and an output from 

the second comparator 26 is inputted to another input end of the 
OR circuit via the inverter 28. 
[0025] 

Further, an output from the OR circuit 27 is inputted to a 
20 controller 29. The controller 29 controls writing of the head 

(not shown). A control means is constituted by the first and 
second comparators 25 and 26, OR circuit 27, inverter 28, and 
controller 29. 
[0026] 

25 FIG. 2 shows a block diagram of a control system in 

acceleration disturbance of the head. FIG. 2 illustrates a 
control system for tracking control of the head. A control signal 



is inputted to a phase lead/ delay (lead lag) compensation circuit 
32 via a subtracter 31. An output of the lead lag compensation 
circuit 32 is inputted to an adder 34 via an amplifier (a power 
amplifier and a head drive motor) 33. The adder 34 adds up the 
output and the disturbance (impact acceleration), and outputs a 
position signal via an integrator (1/S) 35 and an integrator (1/S) 
36. This position signal is fed back to the subtracter 31. 
[0027] 

FIG. 3 shows frequency characteristic graphs of the filter 
in FIG. 1, and a description will now be made to FIGS. 1 and 2. 
Note that FIG. 3(A) shows filter characteristics (characteristics 
of acceleration disturbance), and FIG. 3(B) shows frequency 
characteristics of a phase margin. 
[0028] 

At first, an open loop transfer function G in the lead lag 
compensation servo system shown in FIG. 2 is expressed by the 
following : 
[0029] 
[MATH 1] 

C = A = - 

1 + 77,5 S 2 

[0030] 

Here, A satisfies A = 0) 0 2 //~ 7 , oo 0 is a servo band (which is 
a control band and denotes an open loop zero cross frequency) , and 
7 is a constant (time constant ratio) of 7 = r 2 /r x . 
[0031] 
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Where A is substituted in MATH 1, the following is obtained: 

[0032] 
[MATH 2] 



V7 5 



[0033] 

10 To assure the phase margin, 7 is set to a value of 7=9 to 

18 or so. 
[0034] 

Hence, the tracking error characteristic H 0 of the head, 
positioning servo system is H = 1/(1+G) as explained with 
15 reference to FIG. 6. Where MATH 1 is substituted in this equality, 

the following is given: 
[0035] 
[MATH 3] 



1 + G 

20 1 



1 + A 



1 + t,5 S' 



[0036] 

This tracking error characteristic H 0 is a dimension of 
25 displacement /displacement . 

[0037] 

Where the acceleration disturbance is taken into the system 
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as shown in FIG. 2, the integrators 35 and 36 each perform 
integration, to convert MATH 3 into a dimension of 
displacement /acceleration. That is, when the acceleration 
disturbance is taken in, the tracking error characteristic Hi 
becomes as follows: 
[0038] 
[MATH 4] 

H, 1 



1 + TjS 



T, T l S +1 



T^S +1 

[0039] 

15 This result is shown in FIGS. 3(A) and (B) . 

[0040] 

That is, since the frequency characteristic of acceleration 
disturbance in FIG. 3(A), is set as the frequency characteristic 
of the filter 24 in FIG. 1, the gain does not depend any more upon 

20 the frequency in a low frequency range. In this way, the output 

of the filter 24 becomes the output which directly corresponds to 
the position error. Comparing FIGS. 3(A) and 6(A), the frequency 
characteristic (FIG. 3(A)) of the filter 24 is inversed of the 
tracking error characteristic in open loop transfer (FIG. 6(A)). 

25 [0041] 

Further, as described above, the output of the filter 24 
corresponds to the position error of the head. Hence, by 



providing first and second threshold values for the first and 
second comparators 25 and 26 in FIG. 1, the controller 29 controls 
stop of recording by the level signal . That is , a threshold level 
to stop recording (write protection) can be set correctly, so that 
data can be protected from impacts correctly with less operation 
errors. This leads to realization of a disk apparatus which is 
strong against vibrations and impacts and is suitable for mobile 
use. 
[0042] 

Cut-off frequency of the filter 24 will now be described. 
The cut-off frequency of the frequency characteristic of MATH 4 is 
determined uniformly by the gain of the open loop transfer 
function G according to MATH 2. That is, as shown in FIG. 4, the 
cut-off frequency approximates to co 0 r 1/4 . For example, where oj 0 
= 500 Hz and 7=9 are given, co 0 7 1/4 is 866 Hz which is equal 
substantially to the results of FIGS. 3(A) and (B) . 
[0043] 

Although the above embodiment has been described supposing 
an analog servo system as a prerequisite, the embodiment can be 
realized in a digital servo system by using a digital filter 
having the filter characteristic expressed by MATH 4. Of course, 
the present invention can be applied not only to magnetic disks 
but also to optical disks. 
[0044] 

[Advantages of the Invention] 

As described above, according to the present invention, stop 
of recording is controlled, eliminating the frequency dependence 
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of positioning errors in tracking control of the head based on 
impact acceleration, upon the acceleration value from the 
detection means. Therefore, impact acceleration proportional to 
an occurring positioning error can be detected. Hence, the 
5 threshold value to stop recording can be set correctly, and data 

can be correctly protected from impacts with less operation errors. 
Thus, a disk apparatus which is strong against vibrations and 
impacts and suitable for mobile use can be realized. 
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FIG. 1 

A diagram showing the structure of an embodiment according to the 

present invention 

21... Disk apparatus 

22... Acceleration sensor 

24... Filter 

25... First comparator 

26... Second comparator 

29... Controller 

First threshold value 

Second threshold value 

Head 
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